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(g) Control device in transceiver. 

<§) A control device in a transceiver suppresses the 
generation of unnecessary frequency components 
which takes place when predetermined control steps 
are repetitively executed under the control of a clock 
signal. The repetitive period of the predetermined 
control steps is intentionally controlled not to be- 
come constant. 
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Control device In transceiver 



The present invention relates to control devices 
in transceivers and, more particularly, to a control 
device in a transceiver which is designed to sup- 
press the unnecessary radiation of frequency sig- 5 
nals resulting from control steps repeated at a 
constant period to thereby realize a good quality of 
communication. 

There is shown a general arrangement of a 
transceiver 1 in Fig. 8 in which a voice signal w 
produced at a microphone 2 of the transceiver 1 is 
modulated at a transmitter 3 and then sent through 
an antenna duplexer 4 to an antenna 5 to be 
transmitted from the antenna to a partner tran- 
sceiver 1 in the form of electromagnetic or radio 75 
waves. 

On the other hand, the transceiver 1. when 
receiving radio waves transmitted from the tran- 
sceiver 1' at the antenna 5, sends them through 
the antenna duplexer 4 to a receiver 6 where the 20 
radio waves are demodulated to an original voice 
signal that is then supplied to a receiver 7 such as 
loudspeaker or an ear receiver. 

A control circuit 8 in the transceiver 1 acts to 
perform control for establishing a radio commu- 25 
nication circuit between the transceivers 1 and i\ 

A synthesizer 9 is also provided in the tran- 
sceiver 1 to generate a frequency signal that deter- 
mines a radio channel frequency on the basis of 
the channel assignment of the control circuit 8. 30 

The arrangement and operation of the tran- 
sceiver 1 are exactly the same as those of the 
transceiver 1. 

In the meantime, recent tendency of trans- 
ceivers is that an increasing number of functions 35 
including, for example, multi-channel access and 
the like involve the complicated control of the radio 
communication circuit, with the result of the com- 
plicated control procedure. 

In order to cope with such circumstances, a 40 
microprocessor (which will be referrred to merely 
as MCU, hereinafter) has been incorporated in the 
control circuit 8. An example of the arrangement of 
such a control circuit is shown in Fig. 9. 

The control circuit of Fig. 9 comprises an MCU 45 
10 as a nucleus, an EPROM 11 for storing therein 
a control program, an IDROM 12 for storing therein 
individual identification codes for respective tran- 
sceivers, a RAM 13 for temporarily storing therein 
information on control, a crystal resonator 14 for 50 
generating a reference clock frequency for the 
MCU 10, a detection circuit 15 for performing var- 
ious detections including, for example, the detec- 
tion of a power source voltage, the MCU 10 being 
connected to the EPROM 11, IDROM 12 and RAM 



13. respectively, by means of data buses a, b and 
c. 

These data buses a, b and c are operated at all 
times on an operational "clock Trequency f Q of the * 
MCU 10. 

The control operation of the control circuit 8 
having such an arrangement is shown, as an exam- 
ple, by a flowchart in Fig. 10. 

More in detail, in the exemplary flowchart of 
Fig. 10, the control circuit 8 sequentially judges 
whether or not to cause such a speech ending 
means as a switch (not shown) to terminate the 
conversation in a speech mode (step 16), whether 
or not to provide a low-voltage indication on the 
basis of a detection signal received from the detec- 
tion circuit 15 (step 17), and whether or not to 
terminate the conversation on the basis of a 
speech-end request signal transmitted from the 
partner transceiver T (step 18), and then executes, 
on the basis of the corresponding judgement result, 
such control as to transfer to the associated 
speech end flow or low-voltage indication flow. 

At this time, if the conversation is normally 
maintained, then the control circuit 8 executes re- 
petitively the processings from the step 16 to the 
step 18. 

The control processing time for only one* cycle 
from the step 16 through the step 17 to the step 
18, which time is determined by the number of 
program steps, is constant. 

That is. such control steps are executed at 
intervals of a constant period T, during which the 
control program data is repetitively read at the 
period T out of the EPROM 11 through, for exam- 
ple, the data bus a connected between the MCU 10 
and the EPROM 11. This means that a series of 
pulses, which has the operational clock frequency 
f c and flows through the data bus a, is AM-modu- 
lated at a period of T (sec) or at a frequency of 1/T. 
Thus, in this case, frequency spectra satisfying the 
following relationship between the operational clock 
frequency f c and its harmonics nf c will inevitably 
take place: 
nf c £ m/T 

where m and n denote respectively an integer. 

Such frequency spectra are illustrated in Fig. f 
1 1 . As will be clear from the drawing, innumerable 
frequency spectra inevitably occur since the fre- 
quency 1/T is usually much smaller than the oper- 
ational clock frequency f c (for example, f c = 4MHz 
and 1/T = 10kHz). 

The generation of such innumerable frequency 
spectra enhances the possibility of generating the 
same frequency as the radio communication chan- 
nel and for example when radio waves receiving at 
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the transceiver 1 are weak, this disadvantageous^ 
causes the generation of beat noise, thus involving 
the hard conversation with the partner transceiver. 

Such a disadvantage during wave reception of 
the transceiver will occur even during transmissive 
operation of the transceiver. That is, even in the 
transmission mode of the transceiver, such count- 
less frequency spectra as mentioned above take 
place and act to increase the unnecessary radi- 
ation, with the result that the deterioration of com- 
munication quality cannot be avoided. 

In this way, the prior art transceiver control 
circuit has had such a problem that, when the 
control circuit repetitively executes the control 
steps necessary for transmitting and receiving op- 
erations, this causes the generation of innumerable 
frequency spectra, which results in that the unnec- 
essary radiation of noise such as typical beat noise 
during the wave reception takes place with the 
deteriorated communication quality. 

In view of such circumstances, it is an object of 
the present invention to provide a control circuit in 
a transceiver which can reduce unnecessary noise 
radiation during transmitting and receiving oper- 
ations to minimize the generation of beat noise and 
realize a good quality of communication. 

In accordance with the present invention, there 
is provided a control device in a transceiver having 
at least a receiver, which control device has a clock 
source* for generating a clock signal providing a 
reference of control operation and which repet- 
itively executes predetermined control steps under 
the control of the clock signal generated at the 
clock source, and which comprises a period adjust- 
ing means for controlling a repetitive period of the 
predetermined control steps not to be constant. 

The period adjusting means may include 
means for generating a random number and a 
means for changing the period of the predeter- 
mined control steps by a time corresponding the 
random number generated at the random-number 
generating means. 

The period changing means is provided at a 
predetermined location of the predetermined con- 
trol steps or at a plurality of predetermined loca- 
tions thereof. 

The period adjusting means may also include a 
means for generating a value of a predetermined 
function and a means for changing the period of 
the predetermined control steps by a time cor- 
responding to the function value generated at the 
function generating means. 

The function generating means may, for exam- 
ple, comprises a means for counting the number of 
circulation times in the control steps to generate 
the predetermined function value as a variable of 
the count value of the counting means. 

The function generating means may also in- 



clude a means for counting the number of circula- 
tion times in the control steps and a means for 
resetting the function value to its initial value each 
time the count value of the counting means 

5 reaches a predetermined value. 

The period adjusting means may also include a 
means for counting the number of circulation times 
in the control steps and a means for modifying the 
number of the predetermined control steps in ac- 

70 cordance with the count value of the counting 
means or each time the count value reaches a 
predetermined value. 

The step-number modifying means demands 
the step number by subtracting or adding a pre- 

7S determined step from or to the predetermined con- 
trol steps or by repeating the same step. 

Fig. 1 is a block diagram showing an em- 
bodiment of a control device in a transceiver in 
accordance with the present invention; 

20 Fig. 2 is a flowchart showing an embodiment 

of the processing operation of the transceiver con- 
trol device in accordance with the present inven- 
tion; 

Figs. 3 to 7 are flowcharts showing other 
25 different embodiments of the processing operation 
of the control device in accordance with the 
present invention respectively; 

Rg. 8 is a block diagram showing a general 
arrangement of an ordinary transceiver; 
30 - Rg. 9 is a block diagram showing an ar- 

rangement of a prior art control device in this sort 
of transceiver; 

Fig. 10 is a flowchart showing an example of 
the processing operation of the prior art transceiver 
35 control device; and 

Fig. 11 is a diagram for explaining how fre- 
quency spectra take place under the prior art tran- 
sceiver control device. 

40 Embodiments of the present invention will be 

detailed by referring to the attached drawings. 

Referring first to Fig. 1 , there is shown a block 
diagram of an embodidment of a control device 
used in a transceiver in accordance with the 
45 present invention, in which parts having the same 
functions as those in the prior art control circuit 
shown in Fig. 9 are denoted by the same reference 
numerals. The control device in the transceiver in 
the present embodiment is different in arrangement 
so from the prior art control circuit in that a random- 
number generator 21 is newly added as connected 
to the MCU 10. 

The operation of the embodiment will next be 
explained in detail by referring to a flowchart of Fig. 
55 2. In more detail, the operation shown by the 
flowchart in Fig. 2 includes the processings of the 
steps 16 to 18 in the operation of the flowchart of 
Fig. 10 and corresponds to the control steps which 
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have been executed at a constant repetitive period 
in the prior art. 

In the transceiver control device of the present 
embodiment on the other hand, the processings of 
new steps 19 and 20 are added to provide a 
random repetitive period to the aforementioned 
control steps, i.e., to randomize the repetitive pe- 
riod of the aforementioned control steps. 

The MCU 10 executes, as its basic control 
operation, the processings of the steps 16 to 18 
while reading or writing data through the data bus- 
es a. b and c connected between the EPROM 11, 
IDROM 12 and RAM 13 therefrom or thereinto. 

More specifically, the MCU 10 sequentially 
judges whether or not to cause such a speech 
ending means (not shown) as a switch to terminate 
the conversation in a speech mode (step 16), 
whether or not to provide a low voltage indication 
on the basis of a detection signal received from the 
detection circuit 15 (step 17) and whether or not to 
terminate the conversation on the basis of a 
speech end request signal transmitted from the 
partner transceiver (step 18), and then transfers to 
the corresponding speech end flow or low voltage 
indication flow on the corresponding judgement 
result. 

At this time, if the speech is normally main- 
tained, then the MCU 10 repetitively executes the 
same processings of the steps 16 to 18. 

Under such a condition, when the MCU 10 has 
executed the processing of the step 18 and the 
random number generator 21 generates a random 
number k (step 19). the MUC 10 enters the random 
number k. 

Then, the MCU 10 multiplies the random num- 
ber k entered from the random number generator 
21 by a preset time tt and executes a timer pro- 
cessing (step 20) to halt the series of processings 
(steps 16 to 18) by a time corresponding to the 
multiplication result (k x ti ). 

The time tt may be set to be the period of the 
reference clock pulse or the one processing time of 
the MCU 10, whereas the value of the random 
number k must be varied for each cycle of the 
series of processings. 

Such an arrangement enables the processing 
time necessary for one complete circulation of 
speech operation to be randomized according to 
the value of the random number k. 

As a result, with the transceiver control device 
of the present invention, such a series of pulses 
having the operational clock frequency f c as men- 
tioned in connection with the prior art are subjected 
to a random AM modulation and correspondingly 
the generation of the frequency spectra is also 
randomized, so that such frequency spectra (±m/T) 
as shown in Fig. 11 can be avoided from generat- 
ing stationarily. 



No generation of such frequency spectra 
means that the unnecessary radiation.typicaliy beat 
noise in the speech mode, is suppressed and thus 
to contribute to the realization of a good quality of 

5 communication. 

Although the randomizing steps 19 and 20 
have been provided at one location of the process- 
ing flow, and more particularly, subsequent to the 
the step 18 in the foregoing embodiment, the 

10 present invention is not limited to the particular 
example but the randomizing steps 19, 20 and 19\ 
20 may be provided, for example, at two locations, 
i.e., subsequent to the steps 16 and subsequent to 
the step 18 respectively as shown in Fig. 3. In Fig. 

is 3, the MCU 10, subsequent to the judgement step 
16 of whether or not to terminate the conversation, 
enters a random number k from the random num- 
ber generator 21 (step 19), multiplies the random 
number k entered from the random number gener- 

20 ator 21 by a preset time t2. and executes a timer 
processing to halt the series of processings by a 
time corresponding to the multiplication result (k x 
t2) (step 20). The time U is usually not equal to the 
time ts but may be set to be equal to the time t2. 

25 Further the randomizing steps have been provided 
at two locations subsequent to the steps 16 and 18, 
but the present invention is not Jimitd to the par- 
ticular example but the rndomizing steps may be 
provided at a proper number of locations deter- 

30 mined by the nature of the employed processing 
flow. 

Furthermore, it does not necessarily require a 
random number generation to randomize the repet- 
itive period. Such randomization can be achieved 
35 by, for example, a predetermined-function gener- 
ator. 

In the latter case, for example, there may be 
employed such a method that a pseudo random 
number k is set to meet a relationship which 
40 follows; " 

k' = IB + I + a 

where t denotes the number of circulation times in 
the processing loop and a denotes a constant. And 
when the circulation number t reaches a constant. 

45 it is reset at 0 and the constant a is again selected 
from a plurality of preset constants. 

Shown in Fig. 4 is a further embodiment of the 
present invention having such an arrangement. In 
the present embodiment, following the step 18 of 

so deciding whether or not for the partner to terminate 
the conversation, the MCU 10 judges whether or 
not the the processing loop circulation number l 
has reached a preset value t s (I = t s ) (step 21). If 
t *t Sl then the MCU 10 substitutes the old I for 

55 an addition (t + 1) as a new t (step 22). And the 
MCU calculates the following equation with respect 
to the new l to obtain a pseudo random number k 
(step 23): 
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k' a lb + I + a 

Subsequently, the MCU multiplies the calculated 
random number k' by a preset trme t and executes 
a timer processing to halt the series of processings 
by a time (k x t) corresponding to the calculation 
result (step 24). 

If the MCU decides that l = t s at the step 21, 
then it clears the value t to zero (step 25) and then 
selects one from a plurality of preset constants aj (i 
= 1,2, 3...) to again set the selected one as a new 
a (step 26). 

Figs. 5 and 6 show yet other embodiments of 
the present invention respectively, in which, each 
time the number of circulation times in the pro- 
cessing flow reaches a predetermined value, pre- 
determined steps are deleted or added to prevent 
the repetitive period of the processing flow from 
becoming constant. More specifically, in the em- 
bodiment of Fig. 5, each time the processing-flow 
circulation number reaches a predetermined value, 
a step of judging whether or not to be a low voltage 
is deleted. That is, in Fig. 5, the MCU 10 judges 
whether or not a processing-flow circulation num- 
ber N has reached a predetermined value n (N = 
n) (step 27). If N / n. then the MCU executes the 
series of processings from the step 16 to the step 
18. In other words, the MCU 10 sequentially judges 
whether or not to cause such a speech ending 
means (not shown) as a switch to terminate the 
conversation in the speech mode (step 16), wheth- 
er or not to provide a low voltage indication on the 
basis of a detection signal received from the detec- 
tion circuit 15 (step 17) and then whether or not to 
terminate the conversation on the basis of a 
speech end request signal transmitted from the 
partner transceiver (step 18). And the MCU trans- 
fers to the corresponding speech end flow or low 
voltage indication flow on the basis of the respec- 
tive judgement results. 

When the conversation is normally maintained, 
the MCU clears the value N to zero (Step 28), and 
then selectss one from a plurality of preset con- 
stants n t (i = 1,2, 3...) to again set the selected 
one as a new n (step 29). Subsequently, the MCU 
executes steps other than the deleted step of judg- 
ing whether or not to be a low voltage, that is, the 
step 16' of judging whether or not to be an end 
speech and the step 18' of judging whether or not 
for the partner to terminate the conversation, and 
then returns to the step 27. Such an arrangement 
enables the processing-flow one-circulation time to 
be decreased with the increased n, thus realizing 
randomization. 

The embodiment of Fig. 6 is arranged so that, 
each time the procesing-flow circulation number 
reaches a predetermined value, the step of judging 
whether or not to be a speech end and the step of 
judging whether or not for the partner to terminate 



the coversation are repeated respectively twice. In 
Fig. 6, more specifically, the MCU 10 judges 
whether or not the processing-flow circulation num- 
ber N has reached the predetermined value n (N = 

5 n) (step 27). If N / n then the MCU executes the 
series of processings from the step 16 to the step 
18. If the MCU judges to be N = n at the step 27 
then it clears the value N to 0 (step 28) and then 
selectss one from a plurality of preset constants ni 

io (i = 1, 2, 3...) to again set the selected one as a 
new n (step 29). Subsequently, the MCU 10 ex- 
ecutes steps 16 and 16" of judging whether or^ not 
to be a speech end and steps 18 and 18 of 
judging whether or not for the partner to terminate 

75 the conversation and returns to the step 27. Such 
an arrangement enables the processing-flow one- 
circulation time to be increased with the increased 
n, thus realizing the randomization. 
" Though the explanation in the foregoing em- 

20 bodiment has been made as to the randomization 
of the repetitive period carried out by the MCU 10 
in the speech mode, the present invention is not 
restricted to the particular example. 

For example, when the MCU 10 is arranged to 

25 similarly randomize the repetitive period even in 
await mode, an improvement in the D/U ratio of 
radio waves in the transceiver receiving a calling 
signal from the partner transceiver can be -.. ex- 
pected. 

30 Referring to Fig. 7, there, is shown another 

embodiment which realizes the randomization of 
the repetitive operational period in an await mode. 
More in detail, in the await mode, the MCU 10 
repetitively executes a step 30 of judging whether 

35 or not to be an incoming call and a step 31 of 
judging whether or not to be an outgoing call while 
reading or writing data through the data buses a, b 
and c connected between the EPROM 11, IDROM 
12 and RAM 13 therefrom or thereinto. If the MCU 

40 judges to be an incoming call at the step 30 then it 
transfers to a predetermined incoming-call flow, 
whereas if the MCU judges to be an outgoing call 
at the step 31 then it transfers to a predetermined 
outgoing-call flow. 

45 The MCU 10, simultaneously with the genera- 

tion of the random number k from the random 
number generator 21 (step 327, takes the random 
number k therein. 

Then, the MCU 10 multiplies the random num- 

so ber k taken therein from the random number gener- 
ator"^ by the preset time t and executes a timer 
processing (step 33) to halt the series of proces- 
sings (of the steps 30 and 31) by a time cor- 
responding to the multiplication result (k x t). 

55 With such an arrangement, the processing time 

necessary for one complete circulation of the await 
operation can be subjected to a randomization ac- 
cording to the value of the random number k. 
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Claims 

1. A control device in a transceiver having at 
least a receiver, in which a clock source is pro- 
vided for generating a clock signal providing a 
reference of control operation to repetitively ex- 
ecute predetermined control steps under the con- 
trol of said clock signal generated at said clock 
source, characterized in that said control device 
comprises: 

period adjusting means for controlling a repetitive 
period of said predetermined control steps not to 
be constant. 

2. A control device in a transceiver as set forth 
in claim 1, wherein said period adjusting means 
includes means for generating a random number 
and means for changing the period of said pre- 
determined control steps by a time corresponding 
said random number generated at said random- 
number generating means. 

3. A control device in a transceiver as set forth 
in claim 2. wherein said period changing means is 
provided at a predetermined location of said pre- 
determined control steps. 

4. A control device in a transceiver as set forth 
in claim 2, wherein said period changing means is 
provided at a plurality of predetermined locations of 
said predetermined control steps. 

5. A control device in a transceiver as set forth 
in claim 1, wherein said period adjusting means 
includes means for generating a value of a pre- 
determined function and means for changing the 
period of said predetermined control steps by a 
time corresponding to said function value gener- 
ated at said function generating means. 

6. A control device in a transceiver as set forth 
in claim 5, wherein said function generating means 
includes means for counting the number of circula- 
tion times in said control steps to generate said 
predetermined function value as a variable of the 
count value of said counting means. 

7. A control device in a transceiver as set forth 
in claim 5, wherein said function generating means 
includes means for counting the number of circula- 
tion times in said control steps and means for 
resetting said function value at its initial value each 
time the count value of said counting means 
reaches a predetermined value. 

8. A control device in a transceiver as set forth 
in claim 5, wherein said function generating means 
includes means for counting the number of circula- 
tion times in said control steps and means for 
modifying a function equation each time the count 
value of said counting means reaches a predeter- 
mined value. 



9. A control device in a transceiver as set forth 
in claim 5 f wherein said function generating means 
and said period changing means are provided at a 
predetermined location of said predetermined con- 

5 trol steps. 

10. A control device in a transceiver as set 
forth in claim 1, wherein said period adjusting 
means includes means for counting the number of 
circulation times in said control steps and means 

io for modifying the number of said predetermined 
control steps in accordance with the count value of 
said counting means. 

11. A control device in a transceiver as set 
forth in claim 10 t wherein said step-number modify- 

rs ing means removes predetermined one from said 
predetermined control steps. 

12. A control device in a transceiver as set 
forth in claim 10, wherein said step-number modify- 
ing means adds another step to said predeter- 

20 mined control steps. 

13. A control device in a transceiver as set 
forth in claim 10, wherein said step-number modify- 
ing means repeats particular one of said predeter- 
mined control steps a plurality of times. 

25 14. A control device in a transceive as set forth 

in claim 1, wherein said period adjusting means 
includes means for counting the number of circula- 
tion times in said control steps and means for 
changing the number of said predetermined control 

30 seps each time the count value of said counting 
means re.aches a predetermined value. 

15. A control device in a transceiver as set 
forth in claim 14, wherein said predetermined value 
is modified each time the count value of said 

35 counting means reaches the predetermined value. 
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@ Control device in transceiver. 

© A control device in a transceiver suppresses the 
generation of unnecessary frequency components 
which takes place when predetermined control steps 
are repetitively executed under the control of a clock 



signal. The repetitive period of the predetermined 
control steps is intentionally controlled not to be- 
come constant. 
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